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(57) Abstract: 

PURPOSE: To obtain a rubber composition reduced in 
wet skid and rolling resistance and excellent in 
abrasion resistance, etc., by incorporating a silica 
filler and carbon black into a specific 
styrene-butadiene copolymer rubber in a given 
proportion. 

CONSTITUTION: This rubber composition comprises 100 
pts.wt. rubber consisting of 60-100wt.% modified 
solution-polymerized styrenebutadiene copolymer rubber 
and 40-0wt.% other diene rubber, 10-80 pts.wt. silica 



filter (A), and at least 25 pts.wt. carbon black (B), 
the sum of the components (A) and (B) being 40-100 
pts.wt. The copolymer rubber is obtained by 
copolymerizing styrene and 1,3-butadiene in a 
hydrocarbon solvent using an organolithium compound as 
a catalyst and coupling the resultant living polymer 
with a polyfunctional compound containing a 
diglycidylamino group (e.g. diglycidylaniline), and has 
a given weight-average mol.wt. and a given mol.wt. 
distribution defined by the ratio of the weight-average 
mol.wt. to the number-average mol.wt. 

COPYRIGHT: (C)1995,JPO 



02) ^ISHp^i 



(a) (um&mm&m^ 

>&M¥*7- 330959 

(43)^BSB W 7 ^(1995) 12/3 19 B 



(51)lntCl. & 






F 1 




CO BL 


9/06 


L BD 






B 6 0 C 


1/00 


A 7615-3D 






C 0 8 K 


3/04 


K C T 








3/36 


K CX 






C 0 8 L 


51/04 


L KX 














*S5^ M^«©&3 OL (Ik 6 K) 




^gjijxg — 122522 


(71)tH®A 


000003148 












(22) tarns 




5p.^£ 6 ^ (1994) 6fl 3 B 




*i©fr*igmffiEa:F« 1 T§i7#i8-*§- 








(72)^ag# 


B# £ 










^^i^^r^^s^iiy^ioos^ 










YS^fir >^-ft 








(72)fgn3# 


faff 










Ai$i^^-rU^^sy7icioo#% 










rf AXl^A^it^ -f i'S^-fe > 9 -ft 








(72)f?D3« 


Sf33 & 










a$^^-Tfr^^S/^ioo#^ jfcf$ 










=f Al^^tt^-f ^83ff-fe>^-ft 








(74)ftSA 















(54) \m*H<D%ffl ^thU-yHffl^A8Jj* 

(57) (t£IEW) 

■y Ktf S B R b^JDXt* £ ffi^fste^pf $ 

i9X)-77l)y ^ L tS!)5;?ii5t& S B R CO *5fi . Sfc. 
:?>o ~ OPi#^fo.r3-*r-C -10 — 100 Smfnico LTT-^-S =' 





[is**! n affc**s«*-e*« u ^ ■? ^ z®m:z 

iStf^S (Mw) /T>5 0 7J^±T'*>!?. ffifi^^S 
(Mw) iSX^y^M (Mn) tOtfC-^^ii^o^ 
fi^tti (Mw/Mn) .1>2. 2-3. 2 <£>g£[S II 5 * 

^iroia. * fc:±f*5?ffi£-ft = i % 6 0 £fi%W-h# 
gjijiMtkw^^v^^^^^/'^o^oCF-W^^ 1 0 

oiisr-i^Lt. ->y # semper 1 o~s osm-ai. 

j-*y^7 y ? & 2 5ffifiSBW±i: U A'OlIy y * 
5c*JI?F] ^7 y9%Gt>-£X4 0-1 001 

[ is*ri 2 ] * y y y > y-ge>»«£ 

* ->-:x. v#tfi^{¥^'^*rt^-r a* y 

(1) (2) T-^5^5PJf*^[5]5#!-'iffiS-rolf* 

-4 5 ^ S+1/2V ^ 2 5 •■■(!) 
6 2 S S -r V g 4 0 ••• ( 2 ) 

[ 11*11 3 ] * 5/ 7" y V X 7 \" > - ?' 

^'-r b u y Kffl=r^ffif£&o 
[0 0 0 1 ] 

im&±<owm#m z^mn. tAxv^y = 

[0 0 0 2] 

[ ;-£*^£ffi] i s ixfc ? ^ x :zbn *. bixtz 
[§nBa<D-ttii, «s*s -o Silt:; £ otUx^'^-::g 

;;5B U lib: *x y n^iih^ Ki-tt.^ Lfi 
im^W^^IEfg (tan 6) a^KiSlloiVC* 

* < fuZZ t7Ml-ibhi\X'^Z>> 

[0 0 0 3] -yJ. ^-r-r^RBfcoe/i'-n&la.^^t^ 

z&p 5 +tx®%zmttLmm?fMzmm-tz z. t m± 
[ooo-i] *»a»3Jfl»:;fiF;t5*!:*i>, 7c**r=^ j ?->* 




(2) ^[}^7 - 3 3 0 9 5 9 

2 

ttoi. m^X'.iMv^y b 7. ^ -y VtervTn L < i&T 

[0 0 0 5] t> . - cD-^WSiMHS^nuS LTIi^ 
10 =c y b 7, ^- y Ktt > im^.f%^^5c»^^ L^/}> ol£// : ; 

3 - 2 5 2 431 ^-"C-Ji, M^f7Atfj!]^it LT 

ii^n. 5tf7^«=^?as?i : - 5 o c cy.Jiro^^^^ffi-& 
{^^^^5>t-r5f?443^!i->y iiTcmmt ^ 

TiS^MM b \s-y K::ffli>t2^A9 9^XfA 
ggjilt^c. Sfc. #H¥3- 2 5 2 4 3 3ft 

-J-H^P^^fTE P O 5 0 1 2 2 7-§-;~!i, &'&.is=.'sit-£ 
V) t 5 ~ 5 0 fi»%CD7?«K ^-/Wt^ft t <75^S-&<$: 

T-73"v^^;£S/ J ^0~- 8 o c CT-«5 = i::. 

^ :-R?yoyrm^]> ^xmmv&mttmmmrs i 

0 0-2 5 0 a 2 /g, *s-friV7 9 ^— b55;3*//' 1 
5 0-2 5 0ml/100gT-feo->y 7t7 5r±A^J ^id^ L ^ = 

30 ^o, 

[0 0 0 6] 

3- 2 5 2 43 l^i WIS y <7 A *r K^'l £ 

-> y * 5c«id&T'!i, Aoxti t mmn?=7/>7zftxr> < . 

^fce5ja<0*ited!&ofc e ^r-. ^f^^3 - 2 5 2 4 3 

3 f-r-ii. •> 7 sit&®)% -a v t* y > ^"^i t lx ±mm 

40 ->y 77ld-&W7]DX^^r5]±-f o"-rtcr)pi±. iT'j7. 

Ti^P t 5:;. •> v > {t-g-^J^rffl •. * •> 7* y ^ ^ L 

Ti^y-v-ii. ^X{t^is^^::L-Cb. 7'u- 

^ > L X&T-m&ilkT L-v 5 -?-'. ^ > \o ffMrS'vE&X 
■0^m$^Xl^ z t.tz. EP 0 5 0 l 2 2 7ff?«ff) 

z'tt ->y *ee&!3. m^^^ft^^-^- 

i;:l:fi'.>t'ffL. 7 ■✓55- 7 ^1' x^tiSHS^S 
50 ^^QfS*loyy 777t@ip^:i^--rsaxti^s5t 




[0 0 0 7] 

[ It ■ -5 «> <0 sea ] T-csse^^fi. _bf£<Ol£ 

> t/ l x & h i\ z> m&m& ^x^^t. -> y * 7ci» 

5i)3et>':-*-^>>"v v 9 &mZr-'£r)izX'?'( -YRl^-t* 
m/Sfe^tS/S-rixlt". ^cD@&^ig/££*xo ' <t£IL 10 

[0 0 0 8] i"^w*>. - W^gPJii. ^{tTKaffgSE^T- 
WlSy f7i^l::L'7fu>t 1 . 3-y*v^ 

■> 5 / s^-a w-r s ^-mmit'S®)'.- x f * ■>■ 7° y 

> L -C * o . fift^y^fi (M w ) ?J5 5 0 35^ -h"? 
ft 9. gfi^i&fc^fS (Mw) igt^iSJ^^rft (Mn) 
i^itt^^ilo^Tl^ (Mw/.Mn) #2. 2- 
3. 2 <DgES!C&3 77 -y7°y >^"g^^fi^^^ u> 
-y?yxyM^t?3i(D¥a, *fc!i!£#S'£-f£=' 20 

ofift%iy.±^-^. aj^^^^^ 

r>b^5ff-^=^ 1 0 0li3!:^Lt. ->y#7cifi3'l 
*r 1 0-80 SfiSG. 7* 7 7^25 fifi£r>tl 

ii L, A»oS£ -> y 77 tc^'J tS*-*^7J'? 
-■b+rT4 0-10 0fi4SCId-^LT^5^ >£4f©i:-r 

[0 0 0 9] ±!E<Oy^!J ->v-"^T 5 /££^WT o£? 

*.-t£#'BtEft'& ! ai LTii. 0t]itf->'^y ->-^^T^y 

y->-^/u-l. 3-b"77;/^f'i">^^iftyf 30 

Zffl^-th Z. ttfX'ZZ* z^bto^mit-s-zvtt^ 
(S/tiifH^SwC) -^y ':"y^^^-^riSL v *i«i 

r*m<r>tz £ FifMcO m : iflS c ix 7t = ' # y -7 — & % Z> 

[0 0 10] >< tTf#£>iT,£ U -7-®^ 

(Mw/Mn) 3-2. 2-3. 2 OTifiSilcb 9 . *»0. 
< t b-l1<0*St?^ y "> v^Sar^WT * 40 

7 y ->->ouS{i. # y -7-> •> y 77 7tm*']> ^vSSIf^ 

> £ i > 1 1 ;i . mmnte. t \£Mm&co&£<-~ tot WftI 
-fto, STt. y^ffi^tn (Mw/Mn) **» 2 . 2 »± 

-r-rsi ^> ^ - > ■> y *i2#:-f^ ? inxt^cogTBr 
pmr-ziDizx?:**:^ ^gpr-c-foo: fit. (M«-/y 
n) * 3 . 2^5t^Q>i6y?Tft#y^-^it^:-So 




iff^T - 3 3 0 9 5 9 

[ooi i) wO*p^:z*5'. ^t*.^-ro73 -y 7 s y >-^"s 
•> y 77 trofsnf^^iii^oTi^. ^^-^comsc^y-'y 

■>^uS:rJ)Dx.-C. 7-f yyfiTIi: ■d-Ji'&-£R&¥f 
y — iifl + ^^Vy"^ hS^rif ^Do-trt'. ^ Z 

V ttsi*. Ai= £V'BA>T£: (1) 

(2) T'2teno&0^^r5)B#:-iSS-f cl't <ffipxeii 

4 5 ^ Sil/2V ^ 2 5 ••• ( 1 ) 

62£S + V£40 ■•■ (2) 

5t ( 1 ) !Z*S^-C. St1/2V/;4 5 W±T'!±M*Sa.ft 

te. ?€^^4^BLit:^-r ; s^ >-j ; .^t < . 2 5 WTt-13 

^ 17 3^ -_y h7,^'7 Kti ^Wl&X -5 - t /)> T" # ^ v v S 

ft. (2) s + v*s6 2J^±:me^t^tS 

—Mxs&tj'-I&'P LXmm&SS'.zmB^TAm.i 1 ^ 4 

[0012] ~ £D^g^:c*5'^T!i. ±fSWr><*f^^ 
y.^r u >- v^S'&^= ! "-^2'*?S"C'. ^fc!±l 

6 OmA%U±-&^-t^> Zlt < ^<7?vy 
#s-)S 6 0 fift%^iMT-!i. # y "7- t •> y 77 co^:-7Cy> 

^Ny^^-i. S - 1 . 4-^y7'^yx 
v = i'6->^-l. 4-#U^yxy = i, flftfi 
A7-7- yy-7'?y'x>5tl^ = i, ^ *r u 

\zzivb<D 1 fiy-h^^^-o 7" "u > K=^^2r#lf 5) - t 

-;;tt oo 

[001 3] cro-JI^-fs^ --iiREg^it. ±.tz<DW-n 

dlJ* 1 0 0 fiftgC^Tt >; -> y 7J?t«^]^ 1 0-80 fift 
gi;SU ; v7-^">7'7 7^2 5a-ft£Fi^±a-^. ri-ofl 
•> y 77 7t±*^J t 77 > 7' 7 y 9 % £io±:X 4 0-10 

Olf^tfit^) r. t ~W&t-tZ>, -> y 7v7CiA^in' ; 1 

0ltfw3t'!3KyX^ hT-^r-y K^cica^m^S 
L < . -> y 75 t 77 -^7*7 v y 7 t ^ &fr»^ 4 0 SfigE 

< % mmnte.'.zx;7%.. •> y tj5c«»j^ s oiKcvg 

^'-\'i->y 77>77-#'>7'7 yycD^rmA^ 1 

[0014] Si 1 :i. z.<DS*m\z&53J*%L&tt:z^'. » 
t . 77 — Ttf > 7" 7 y y*coi£i-ft> ^^tioBI ^ ^ t ri 



-est. ="^.sg5g«3wie^:^^ps(*"^o^i^. J?.£f=^ i 

0 0 m-SLU-mtz ^-^>77^y25 £flSBtl±I£ 
Af5 0 - ~ -Ci^toA-t:v^7 -y y-cori-ilti. # 
:cE5^$ia4 w . ^'>, i 9 f£%35ffi: ( I A) 6 5mg/g 
±. •s-J=r>^-7 9 u— MiSritSffi (DBP) 9 0cm 3 /10 

o g v'._h<o= c^- y/u-^tie-^i-TilirSti* — rn'vy'v -y 

[0015] St. •>!) *7c*jssd!±. Kstfe-> y * «£ ! ? 

5Ll\ ^CDSfiS^i Lt!±. B^->y* (ft) SS 

: =--yrf-y — ^ VN3, AO. Still Wit (t*> S3 iS 
: h ^ yu LI. JgirfgHUg (ft) M : * 

— zfis-y??- 1120 . TfciRft;^ (ft) @* m°a& ■■ 

[0 0 1 6] r^6. Z<D&BR\zmZ>=fJ*xB.f&.&l ! .Zii±.tl 
^TSa*']. %it&5±?iL aXU-yy^^-yyV'^^)^^ 2 

m^-Tjuxz « - tn^mx-hz* z. corns <zte<^x 

^tcISAcd 5 ~ 1 0 %(DmmxftMi- % (DfStitti L'*\ 
[001 7 ] 

[ffe^l lco^p^;;^'. ^"Ci. •> V t> k riirZ 



^->y*7;y ac-:;Sn^L. y. 7- u >- a 
i^ffli: i'^^-^itt&^^cD^ffilzK^LT. -J- y — 
■fKO'O'/y hS^-M^Deir/iiOT-. fiQ6si2l!£.-i8&1? ; 
^Sis-f ~ fcfc< . # y -r—b •> y # .teotQEf^/ESriBi 
krAX^^* Sfc. ■> y ^j:cSO^L7V — :¥-'sy'=7 v 
9 Z-ffi7£&milL tz<DX\ •> y # E£-cDffi«t6tW4a s W 
i H 5 X 7 : s ysr ; 4 Xco ?g £ /} > K it £ ix o , A - A - 5 tff J« 
CO =iJ*mf£®}& Y\sy Kf-figffl-r 3 ^ > i 9 . 
te2r*i=tf L Loo^MA 9 y* -f -VcQffi'7^ y h ^ =r -y K 

[001 s ] 

[Hfl£)?!l] of!:. iU-'J:t?5i7'J2r^:f-C ~ co-5§ 

v^Wffl (S) . ^"^ yxy^Wf'-/ug^i (V) . 
fifi^y^ft (Mw) , ft^&ftlfi (Mw/Mn) . 
^y^'yhi (SiVSU'STl/2 V) ^^LfcbCOX 

[0019] Si !-*3it?)^^U>-7'^y^.>'*fi-& 
^=f^<7?5 ^offlfitli. FT- I R^i-Ta^Sn5 

ft€:*«)T^$tLfcc Sfi^^ft (Mw) k / A z r 
(-M w/.M n ) liTHF Zmmmik khX 

X'h^i c . 
[0 0 2 0] 



S S RCDSSg 


A 


B 


C 


D 


E 




G 


H 


S ( = 0£ ) 

V (*A56) 


2 7. 3 
2 6.2 


12. 8 
3 2. 3 


2 1. 9 
2 8.9 


1 8. S 

2 4. 3 


7. 0 
3 3. 8 


18. 9 
17.0 


1 5. S 

2 3.3 


14. S 
3 9. 2 


S + 1/2 V 
S + V 


4 0. 5 

5 3.5 


2 9. 0 
4 5. 1 


3 5.4 
5 0. 8 


3 1.1 

4 3.2 


2 3. 9 
4 0. 8 


2 7. 4 

3 3.9 


2 8. 5 
4 0. 1 


3 4.4 
5 4. 0 


Mw Q0~ 4 ) 
Mw/M n 


6 8 
3. 0 


6 4 
2. 6 


2 9 
1. 5 


7 0 
3. 0 


S 2 
2. 5 


6 4 
1. 4 


6 1 
2. 6 


4 5 
1. 4 






-1.3-tS7 






-1. 3-U7 






BM*2 



[0021] a 1 



1. a-*!)^^^^ (BROl) i<7)7'u>K 

v^fig-($=^ (S BR 1712) £*H4l?fffi«^ = -^ t 

/< y - i df-y— Li^gi L-7t 0 
[0 0 2 2] o^T'±te.«--'^?flBx^:^o#. SDIt*3Z 
u K :z -9 -f -Y h l' -> Ki^S V ^cif-g-co W 7 ^ -y h ^ •> K 

*fce#9&ffiliimtBifciE*g (tan 5) ti«to« 

iDIt*- J IS K6 3 0 0l:$ttA-=--l4g 
ML1+4U00 *C) £$J£U *rofiS3i'»8 OUiTOS'&ar 
t)Dl£» (OEP) i: U 8 Olrgii b^ariOIi (x 
EP) t Lfc. 

e 9^ y K * ^ y M4- 3 MttSS-t -< 7^4*7* 

-9 {9 4?°B) cDmwZrt.X'WSb LT^^LTtfSifflSg 

Y 7- 7^ -9 — ^r^'^T Rubber Chemical and Techn 
ology 38# 840Hf2«t^^?£^ LTt^o TiUJS b. ttt2 
IT'J 1 OiJ^fitS: lOOt LTflHSfcU 1*^313/ h*=Sf * 



etf^issttt- &*mtirffi$L VISCO ELASTIC SPECTRO 

METER ::J;!). 5mmig^-«. J?^- 2 nnWt > 7"/H^O 

5 0 Hz. 5% ^ISriSsttT. Sffi 6 0 c CT'rfii)^ LTcgS 
|Stfi;£IE}g (tan 6 ) tt&ffl le:100t LTfgSc 

l\ J IS K 6 2 6 4!:Lt//'ot, M3kg. 7- y 

5/7^6 0% o^f+T:3*5i ^xrniE vtzmnffirtm.* . 

0 f$S«St ft ( flffi & MS? <£> ipf S f$ff £ ifi o Sfit T- f& 

Li\ gfl±S2!:Si!)T*t 0 
[0 0 2 3] 
[S2] 



S BR D 
S BR E 
S BR F 
S B R G 
S B R H 
BR- 0 1 
S BS1712 



/J* (i,7>- AQ) 
»-*m>J 8234 
H339 

Si- 53 *3 
7" a A 



ZEXfe 

it* t» fitfete 



35 KM 
1 



36BH 



. »2) »»*.ffcX#S BR, *3) f^lfttfi 



[0 0 2 4] ft 1 Soio'S 2 t>bnZ> £ 9 bUIE^I' 
1-6) !i. ->!J ^Ic-g-T'feS^bftb^Sit^SDXtt 

[ 0 0 2 5] K:^l?*ai-ix^i"o t . tttS^J * — 



#^■77 v 9 ( N-339) ' 
B R 1712 ) A^o^o— ; 



ra"Wi"-o fL itfi □ S B R (S 
i^hc-/i-Ht: rtt5i?'J2 



ix -5 A 1 



'9 SiTifx km?^- 
^T-ft (Mw) 2 9 ' 



#BB¥7 - 3 3 0 9 5 9 



[ o o 2 6 ] tttSPM :i. :<oss«!:§oi77'!)>^ 
nffiii;-^', ^T. S t 1/2 VcDffi.V'he < T . fHlf£ 

y St S L < ^ v \ JtftPJ 5 a if it &ffl 6 li . 

co^/Srf'Alzoi^T'b. tfcgc0y2 tls]^:-. mtr^v b 
y Kt±t y Smffiai^^JM'tSiy t>^5 
/i>. ^ft^ (VI w/M n ) 1 . 4 tS&WctfjflDX 
tetfg'O. silt. ift-lj^llBSStt^S'-^ 
!i. y7.#i)7?yxy (BR-01) £-asi\ /5>o 



I 0 0 

y •> y 
y >y" 
o» 

L. 75 > 

ti. £5: 
r;> o 

[IS 
[H 1 



(Mw) r)> 5 0 m^Tc0^ffi3'^fflP)t^T-#3^ ~ 

i,rot.f.x.5, 

> 7] 

LT^il. #.$;r>T^ n 5.^5: ^ DfiK iter fi-?" 
tz<DX-. ADIfiD'SST-. miv^-y V^^r y K 

] ~ <D?£W>zi*Z-9'< -Y Y^-y b'M :z 




